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Method 8261 Vacuum Distillation Background 

¢¢ USEPA SWUSEPA SW--846 Method 8261 Developed by USEPA National846 Method 8261 Developed by USEPA National 
Exposure Research Laboratory (NERL) in Las Vegas, NevadaExposure Research Laboratory (NERL) in Las Vegas, Nevada

¢¢ Method 8261 Uses a Vacuum Distillation Unit (VDU) to ExtractMethod 8261 Uses a Vacuum Distillation Unit (VDU) to Extract 
VOCsVOCs and Selectand Select SVOCsSVOCs from Environmental Samplesfrom Environmental Samples

¢¢ VDU Developed and Patented by USEPA NERLVDU Developed and Patented by USEPA NERL
¢¢ Cincinnati Analytical Instruments (CAI) Licensed by USEPA toCincinnati Analytical Instruments (CAI) Licensed by USEPA to

Manufacture VDUManufacture VDU
¢¢ Additional Information Can be Obtained on EPA WebsiteAdditional Information Can be Obtained on EPA Website

©© www.epa.gov/nerlesd1/chemistry/vacuum/default.www.epa.gov/nerlesd1/chemistry/vacuum/default.htmhtm
¢¢ QATS Laboratory Tasked to Evaluate Method 8261 forQATS Laboratory Tasked to Evaluate Method 8261 for 

Applicability to the Contract Laboratory Program (CLP)Applicability to the Contract Laboratory Program (CLP)
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Method 8261 Vacuum Distillation Procedure 

¢¢ Matrices Include Water, Soil, Sediment, Sludge, Oily Waste, andMatrices Include Water, Soil, Sediment, Sludge, Oily Waste, and 
Animal and Plant TissueAnimal and Plant Tissue

¢¢ Sample Size is Typically 5Sample Size is Typically 5 mLmL or 5 Grams Depending on Matrixor 5 Grams Depending on Matrix
©© High Level Samples or Difficult Matrices Can Use LessHigh Level Samples or Difficult Matrices Can Use Less

¢¢ Sample is Transferred to a Distillation Flask, 5Sample is Transferred to a Distillation Flask, 5 mLmL of Water isof Water is 
Added to Solid and Oily Matrices, and Surrogates are AddedAdded to Solid and Oily Matrices, and Surrogates are Added

¢¢ Flask is Attached to the VDU Sample MountFlask is Attached to the VDU Sample Mount –– Current VDUCurrent VDU 
AutosamplerAutosampler has 12 Sample Positionshas 12 Sample Positions

¢¢ Sample Chamber Pressure is Reduced to Approximately theSample Chamber Pressure is Reduced to Approximately the 
Vapor Pressure of Water Using VacuumVapor Pressure of Water Using Vacuum

¢¢ Vapor Passes Over a Chilled Condenser Coil to CondenseVapor Passes Over a Chilled Condenser Coil to Condense 
Water Removed from the SampleWater Removed from the Sample
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Method 8261 Vacuum Distillation Procedure 
(Cont’d) 

¢¢ Uncondensed Distillate is Cryogenically Trapped in a StainlessUncondensed Distillate is Cryogenically Trapped in a Stainless 
Steel Loop Chilled With Liquid Nitrogen (Steel Loop Chilled With Liquid Nitrogen (--196196ooC)C)

¢¢ After Vacuum Distillation,After Vacuum Distillation, CryotrapCryotrap is Thermally Desorbed andis Thermally Desorbed and 
AnalytesAnalytes are Transferred to a Gas Chromatograph by Carrierare Transferred to a Gas Chromatograph by Carrier 
GasGas

¢¢ AnalytesAnalytes are Separated on the GC and Flow into a Massare Separated on the GC and Flow into a Mass 
Spectrometer for DetectionSpectrometer for Detection

¢¢ TargetTarget AnalytesAnalytes areare QuantitatedQuantitated Using SurrogateUsing Surrogate--Based MatrixBased Matrix 
CorrectionCorrection

¢¢ System Performance is Monitored and Evaluated UsingSystem Performance is Monitored and Evaluated Using 
Recoveries of a Series of Check SurrogatesRecoveries of a Series of Check Surrogates
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Method 8261 Vacuum Distillation Unit Prototype 

NEMC 2004 
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Method 8261 Current Vacuum Distillation Unit 

NEMC 2004 
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Method 8261 VDU Distillation Vessel 

NEMC 2004 
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Method 8261 VDU Analyte Quantitation 
Procedure Description 

¢¢ QuantitationQuantitation is a Three Step Processis a Three Step Process
©© AnalyteAnalyte Amount is Calculated Using External StandardAmount is Calculated Using External Standard 

Procedures Using Area Response and Response FactorsProcedures Using Area Response and Response Factors 
from Initial Calibrationfrom Initial Calibration

©© Surrogate Recovery is Determined and Used to Predict theSurrogate Recovery is Determined and Used to Predict the 
Recoveries ofRecoveries of AnalytesAnalytes Within Surrogate Groups Based onWithin Surrogate Groups Based on 
Physical PropertiesPhysical Properties –– Relative Volatility and Boiling PointRelative Volatility and Boiling Point

©© AnalyteAnalyte Concentration is Calculated Using the PredictedConcentration is Calculated Using the Predicted 
Recovery, Sample Size, and Amount ofRecovery, Sample Size, and Amount of AnalyteAnalyte DetectedDetected 
Using External Standard CalculationUsing External Standard Calculation

¢¢ QuantitationQuantitation and Recovery of a Known Amount of Spiked Checkand Recovery of a Known Amount of Spiked Check 
Surrogates are Used to Evaluate System PerformanceSurrogates are Used to Evaluate System Performance
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Method 8261 VDU Analyte Quantitation 
Procedure Description (Cont’d) 

¢¢ Three Types of Surrogates are UsedThree Types of Surrogates are Used
©© alphaalpha--Surrogates are Used to Measure Recovery of anSurrogates are Used to Measure Recovery of an 

AnalyteAnalyte Relative to the Gas/Liquid Partition CharacteristicsRelative to the Gas/Liquid Partition Characteristics 
of theof the AnalyteAnalyte

©© betabeta--Surrogates are Used to Measure the Recovery of anSurrogates are Used to Measure the Recovery of an 
AnalyteAnalyte Relative to the Condensation Characteristics of theRelative to the Condensation Characteristics of the 
AnalyteAnalyte

©© Check Surrogates are used to Monitor and Evaluate theCheck Surrogates are used to Monitor and Evaluate the 
Overall System PerformanceOverall System Performance

¢¢ SMCReporterSMCReporter StandStand--Alone Software has Been Developed toAlone Software has Been Developed to 
Perform AllPerform All QuantitationQuantitation Calculations and is Available on theCalculations and is Available on the 
USEPA Vacuum Distillation WebsiteUSEPA Vacuum Distillation Website 
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Method 8261 Interlaboratory Study 

¢¢ Four Laboratories Participated in theFour Laboratories Participated in the InterlaboratoryInterlaboratory StudyStudy
¢¢ Two Laboratories Have Completed the Study and Results from TwoTwo Laboratories Have Completed the Study and Results from Two 

Laboratories are PendingLaboratories are Pending
¢¢ None of the Laboratories Had Previous Experience With the MethodNone of the Laboratories Had Previous Experience With the Method oror 

the VDUthe VDU
¢¢ VDUs and AllVDUs and All AmpulatedAmpulated Standards and Blinds Were Supplied to theStandards and Blinds Were Supplied to the 

LaboratoriesLaboratories
¢¢ All Laboratories Requested to Perform:All Laboratories Requested to Perform:

©© Initial Calibration StudiesInitial Calibration Studies
©© Method Detection Limit (MDL) StudiesMethod Detection Limit (MDL) Studies
©© Appropriate Continuing Calibration Verification (CCV) AnalysesAppropriate Continuing Calibration Verification (CCV) Analyses
©© Appropriate Blank AnalysesAppropriate Blank Analyses
©© Performance Spike AnalysesPerformance Spike Analyses
©© Blind Sample AnalysesBlind Sample Analyses 
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Method 8261 Interlaboratory Study (Cont’d) 

¢¢ Initial CalibrationInitial Calibration
©© Laboratories Performed Initial Calibrations as RequiredLaboratories Performed Initial Calibrations as Required
©© Five Point Initial Calibrations Were AnalyzedFive Point Initial Calibrations Were Analyzed
©© Range for Most Compounds is 1 to 50Range for Most Compounds is 1 to 50 ugug/L (ppb)/L (ppb)
©© Select Compounds Have Other RangesSelect Compounds Have Other Ranges
©© External StandardExternal Standard QuantitationQuantitation is Performed Using Averageis Performed Using Average 

Response Factors from Initial CalibrationResponse Factors from Initial Calibration

¢¢ Representative Compounds are Presented Here for EvaluationRepresentative Compounds are Presented Here for Evaluation 
(Method 8261 Has Over 90 Target(Method 8261 Has Over 90 Target AnalytesAnalytes

¢¢ Most Compounds Exhibit RSD Values Less Than 20 PercentMost Compounds Exhibit RSD Values Less Than 20 Percent
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Laboratory #1 Initial Calibration Summary 

7.17.1552020 -- 10001000AnilineAniline

31.631.65522 –– 100100NitrobenzeneNitrobenzene

9.69.65511 –– 5050NaphthaleneNaphthalene

13.813.85511 –– 50501,41,4--DichlorobenzeneDichlorobenzene

10.810.85511 –– 5050DBCPDBCP

91.791.75555 –– 250250PyridinePyridine

19.619.6551010 -- 5005001,41,4--DioxaneDioxane

7.67.65544 –– 20020044--MethylMethyl--22--pentanonepentanone

13.713.75511 –– 5050TolueneToluene

15.115.15511 –– 5050TrichloroetheneTrichloroethene

10.610.65511 –– 5050ChloroformChloroform

11.411.45511 –– 5050Vinyl chlorideVinyl chloride

RSDRSDnnConcentrationConcentration
Range (Range (ugug/L)/L)

AnalyteAnalyte
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Laboratory #2 Initial Calibration Summary 

23.823.8552020 -- 10001000AnilineAniline

39.539.55522 –– 100100NitrobenzeneNitrobenzene

12.912.95511 –– 5050NaphthaleneNaphthalene

9.89.85511 –– 50501,41,4--DichlorobenzeneDichlorobenzene

16.116.15511 –– 5050DBCPDBCP

90.290.25555 –– 250250PyridinePyridine

23.023.0551010 -- 5005001,41,4--DioxaneDioxane

18.718.75544 –– 20020044--MethylMethyl--22--pentanonepentanone

6.16.15511 –– 5050TolueneToluene

3.73.75511 –– 5050TrichloroetheneTrichloroethene

3.63.65511 –– 5050ChloroformChloroform

6.26.25511 –– 5050Vinyl chlorideVinyl chloride

RSDRSDnnConcentrationConcentration
Range (Range (ugug/L)/L)

AnalyteAnalyte
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Method 8261 Interlaboratory Study (Cont’d) 

¢¢ Method Detection Limit (MDL) StudyMethod Detection Limit (MDL) Study
©© Laboratory #1 and Laboratory #2 Performed MDL Studies onLaboratory #1 and Laboratory #2 Performed MDL Studies on 

Both 5Both 5 mLmL Water and 5 gram Soil SamplesWater and 5 gram Soil Samples
©© Laboratory #2 Also Performed MDL Study Using LowLaboratory #2 Also Performed MDL Study Using Low 

Concentration 25Concentration 25 mLmL SamplesSamples
©© Most Compounds Exhibited Good Percent RecoveriesMost Compounds Exhibited Good Percent Recoveries
©© Most Compounds ExhibitedMost Compounds Exhibited MDLsMDLs Less Than 1Less Than 1 ugug/L (ppb)/L (ppb)
©© Most Compounds Exhibited Good Precision Indicated byMost Compounds Exhibited Good Precision Indicated by 

Low RSD ValuesLow RSD Values
©© MDL Values are Comparable to Previously Reported MethodMDL Values are Comparable to Previously Reported Method 

8261 MDL Values8261 MDL Values
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Laboratory #1 Water MDL Sample Set Summary (5mL 
Sample; n=8) 

58.858.838.038.019.619.61291294040AnilineAniline

1.61.616.916.90.520.52777744NitrobenzeneNitrobenzene

0.260.264.44.40.0860.086989822NaphthaleneNaphthalene

0.280.284.64.60.0920.0929999221,41,4--DichlorobenzeneDichlorobenzene

0.550.559.89.80.180.18949422DBCPDBCP

2.12.177.277.20.710.719.29.21010PyridinePyridine

11.611.624.624.63.93.9797920201,41,4--DioxaneDioxane

2.32.310.110.10.760.7694948844--MethylMethyl--22--pentanonepentanone

0.720.7211.711.70.240.2410210222TolueneToluene

0.390.396.76.70.130.13999922TrichloroetheneTrichloroethene

0.330.335.45.40.110.1110110122ChloroformChloroform

0.720.7212.112.10.240.24999922Vinyl chlorideVinyl chloride

EST. MDLEST. MDL
((ugug/L)/L)

RSDRSDSDSDAvgAvg 
% Rec.% Rec.

Spike Conc.Spike Conc.
((ugug/L)/L)

AnalyteAnalyte
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Laboratory #1 Soil MDL Sample Set Summary (5 gram 
Sample; n=8) 

17.217.220.020.05.85.81441442020AnilineAniline

1.21.217.917.90.390.3911011022NitrobenzeneNitrobenzene

0.210.215.95.90.0710.07111811811NaphthaleneNaphthalene

0.200.206.86.80.0670.067100100111,41,4--DichlorobenzeneDichlorobenzene

0.220.226.76.70.0720.07210810811DBCPDBCP

14514569.469.448.248.21390139055PyridinePyridine

9.49.416.716.73.13.118618610101,41,4--DioxaneDioxane

1.41.411.511.50.460.461001004444--MethylMethyl--22--pentanonepentanone

0.120.123.73.70.0390.03910610611TolueneToluene

0.120.123.63.60.0410.04111411411TrichloroetheneTrichloroethene

0.170.175.35.30.0570.05710810811ChloroformChloroform

0.350.359.49.40.120.1212412411Vinyl chlorideVinyl chloride

EST. MDLEST. MDL
((ugug/Kg)/Kg)

RSDRSDSDSDAvgAvg 
% Rec.% Rec.

Spike Conc.Spike Conc.
((ugug/Kg)/Kg)

AnalyteAnalyte
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Laboratory #2 Water MDL Sample Set Summary (5 mL 
Sample; n=7) 

12412426.426.439.339.3126126120120AnilineAniline

0.950.9558.158.10.300.30262622NitrobenzeneNitrobenzene

0.330.3310.610.60.110.1110010011NaphthaleneNaphthalene

0.190.196.86.80.0610.0619090111,41,4--DichlorobenzeneDichlorobenzene

0.240.2412.612.60.0770.077616111DBCPDBCP

29.129.133.133.19.29.293933030PyridinePyridine

6.36.317.917.92.02.011311310101,41,4--DioxaneDioxane

0.460.464.54.50.150.1582824444--MethylMethyl--22--pentanonepentanone

0.240.247.67.60.0760.07610010011TolueneToluene

0.120.124.24.20.0360.036878711TrichloroetheneTrichloroethene

0.120.124.14.10.0370.037919111ChloroformChloroform

0.110.114.44.40.0360.036838311Vinyl chlorideVinyl chloride

EST. MDLEST. MDL
((ugug/L)/L)

RSDRSDSDSDAvgAvg 
% Rec.% Rec.

Spike Conc.Spike Conc.
((ugug/L)/L)

AnalyteAnalyte
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Laboratory #2 Soil MDL Sample Set Summary (5 gram 
Sample; n=7) 

NDNDNDNDNDNDNDND120120AnilineAniline

0.920.9238.938.90.290.29383822NitrobenzeneNitrobenzene

0.360.3610.910.90.120.1210610611NaphthaleneNaphthalene

0.180.186.36.30.0570.0579191111,41,4--DichlorobenzeneDichlorobenzene

0.430.4319.119.10.140.14717111DBCPDBCP

3.23.25.85.81.031.0359593030PyridinePyridine

5.75.720.920.91.821.82878710101,41,4--DioxaneDioxane

0.760.767.27.20.240.2483834444--MethylMethyl--22--pentanonepentanone

0.120.123.73.70.0370.03710010011TolueneToluene

0.130.134.84.80.0420.042888811TrichloroetheneTrichloroethene

0.090.093.33.30.0290.029878711ChloroformChloroform

0.130.135.45.40.0410.041757511Vinyl chlorideVinyl chloride

EST. MDLEST. MDL
((ugug/Kg)/Kg)

RSDRSDSDSDAvgAvg 
% Rec.% Rec.

Spike Conc.Spike Conc.
((ugug/Kg)/Kg)

AnalyteAnalyte



NEMC 2004 19 

Laboratory #2 Low Concentration Water MDL Sample 
Set Summary (25 mL Sample; n=7) 

49.449.426.126.115.715.71261264848AnilineAniline

0.380.3858.158.10.120.1226260.80.8NitrobenzeneNitrobenzene

0.130.1310.610.60.0420.0421001000.40.4NaphthaleneNaphthalene

0.080.086.76.70.0240.02490900.40.41,41,4--DichlorobenzeneDichlorobenzene

0.100.1012.612.60.030.0361610.40.4DBCPDBCP

11.611.633.133.13.693.6993931212PyridinePyridine

2.52.517.717.70.800.80113113441,41,4--DioxaneDioxane

0.180.184.54.50.0580.05882821.61.644--MethylMethyl--22--pentanonepentanone

0.100.107.67.60.030.031001000.40.4TolueneToluene

0.050.054.24.20.0150.01587870.40.4TrichloroetheneTrichloroethene

0.050.054.14.10.0150.01591910.40.4ChloroformChloroform

0.050.054.44.40.0140.01483830.40.4Vinyl chlorideVinyl chloride

EST. MDLEST. MDL
((ugug/L)/L)

RSDRSDSDSDAvgAvg 
% Rec.% Rec.

Spike Conc.Spike Conc.
((ugug/L)/L)

AnalyteAnalyte
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Method 8261 Interlaboratory Study (Cont’d) 

¢¢ Performance Spike AnalysisPerformance Spike Analysis
©© Laboratories Requested to Analyze Replicate PerformanceLaboratories Requested to Analyze Replicate Performance 

Spike Samples at Three Concentrations in Water and SoilSpike Samples at Three Concentrations in Water and Soil
©© Laboratories Requested to Analyze Replicate PerformanceLaboratories Requested to Analyze Replicate Performance 

Spike Samples at a Single Concentration in Salt WaterSpike Samples at a Single Concentration in Salt Water
©© Laboratories Requested to Analyze Replicate PerformanceLaboratories Requested to Analyze Replicate Performance 

Spike Samples at a Single Concentration in Glycerol/WaterSpike Samples at a Single Concentration in Glycerol/Water
©© Average Percent Recoveries Indicate High Level ofAverage Percent Recoveries Indicate High Level of 

Accuracy for MostAccuracy for Most AnalytesAnalytes
©© Average RSD Values Indicate Good Precision for MostAverage RSD Values Indicate Good Precision for Most 

AnalytesAnalytes 
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Laboratory #1 Water Performance Spike Summary 
1, 10, & 50 ppb Sample Sets (n=9) 

18.418.4162162101101135135250250AnilineAniline

35.835.88282878784847575NitrobenzeneNitrobenzene

13.113.199998989106106101101NaphthaleneNaphthalene

5.65.69797979711411482821,41,4--DichlorobenzeneDichlorobenzene

19.119.1868681811001007777DBCPDBCP

57.657.6564564119119527527965965PyridinePyridine

6.46.41151151141141031031281281,41,4--DioxaneDioxane

17.717.784848585103103646444--MethylMethyl--22--pentanonepentanone

4.34.399991041041061068888TolueneToluene

3.23.21011011021021071079595TrichloroetheneTrichloroethene

4.44.410010099991051059696ChloroformChloroform

4.24.2112112107107116116113113Vinyl chlorideVinyl chloride

RSDRSDAvgAvg %% 
Rec.Rec.

High Conc.High Conc.
AvgAvg % Rec.% Rec.

Med. Conc.Med. Conc.
AvgAvg % Rec.% Rec.

Low Conc.Low Conc.
AvgAvg % Rec.% Rec.

AnalyteAnalyte
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Laboratory #2 Water Performance Spike Summary 
1, 3, & 5 ppb Sample Sets (n=12) 

49.349.3152152179179125125NDNDAnilineAniline

33.033.0696977776060NDNDNitrobenzeneNitrobenzene

9.59.5989810310393939898NaphthaleneNaphthalene

6.46.491919696858593931,41,4--DichlorobenzeneDichlorobenzene

16.616.67878878782826464DBCPDBCP

55.655.6515148485555NDNDPyridinePyridine

13.913.92172171781781451453273271,41,4--DioxaneDioxane

10.410.4828288888484757544--MethylMethyl--22--pentanonepentanone

5.75.710010096968484119119TolueneToluene

6.76.79090969682829292TrichloroetheneTrichloroethene

7.07.09090999983838989ChloroformChloroform

20.220.2898911611676767575Vinyl chlorideVinyl chloride

RSDRSDAvgAvg %% 
Rec.Rec.

High Conc.High Conc.
AvgAvg % Rec.% Rec.

Med. Conc.Med. Conc.
AvgAvg % Rec.% Rec.

Low Conc.Low Conc.
AvgAvg % Rec.% Rec.

AnalyteAnalyte
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Laboratory #1 Soil Performance Spike Summary 
1, 10, & 50 ppb Sample Sets (n=9) 

23.723.71491497676141141230230AnilineAniline

29.529.511211217917979798080NitrobenzeneNitrobenzene

15.715.710510513013091919393NaphthaleneNaphthalene

7.37.3979710010010510586861,41,4--DichlorobenzeneDichlorobenzene

13.213.210210213513592928181DBCPDBCP

78.078.010010023923945451616PyridinePyridine

21.021.01211211221221031031371371,41,4--DioxaneDioxane

14.614.692921191199696606044--MethylMethyl--22--pentanonepentanone

6.16.198981011011031039191TolueneToluene

5.05.0102102102102104104100100TrichloroetheneTrichloroethene

5.35.31001001001001031039797ChloroformChloroform

6.36.39898989898989999Vinyl chlorideVinyl chloride

RSDRSDAvgAvg %% 
Rec.Rec.

High Conc.High Conc.
AvgAvg % Rec.% Rec.

Med. Conc.Med. Conc.
AvgAvg % Rec.% Rec.

Low Conc.Low Conc.
AvgAvg % Rec.% Rec.

AnalyteAnalyte
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Laboratory #2 Soil Performance Spike Summary 
1, 3, & 5 ppb Sample Sets (n=12) 

25.225.2189189189189NDNDNDNDAnilineAniline

13.713.76262838360604343NitrobenzeneNitrobenzene

7.37.31001001091099090101101NaphthaleneNaphthalene

6.06.08888100100828282821,41,4--DichlorobenzeneDichlorobenzene

14.514.58989989885858585DBCPDBCP

57.557.5808038386767134134PyridinePyridine

21.021.01501501661661271271561561,41,4--DioxaneDioxane

7.97.9888899998282828244--MethylMethyl--22--pentanonepentanone

10.210.297971011018989100100TolueneToluene

6.76.78888999981818383TrichloroetheneTrichloroethene

6.36.3909010410482828383ChloroformChloroform

6.96.9838310110174747474Vinyl chlorideVinyl chloride

RSDRSDAvgAvg %% 
Rec.Rec.

High Conc.High Conc.
AvgAvg % Rec.% Rec.

Med. Conc.Med. Conc.
AvgAvg % Rec.% Rec.

Low Conc.Low Conc.
AvgAvg % Rec.% Rec.

AnalyteAnalyte
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Laboratory #1 Salt Water Performance Spike Summary 

3323.023.0747474474410001000AnilineAniline

3318.118.186868686100100NitrobenzeneNitrobenzene

336.46.4929246465050NaphthaleneNaphthalene

333.43.49797494950501,41,4--DichlorobenzeneDichlorobenzene

338.18.1959548485050DBCPDBCP

3318.018.09999249249250250PyridinePyridine

3314.214.276763793795005001,41,4--DioxaneDioxane

335.75.7999919819820020044--MethylMethyl--22--pentanonepentanone

330.90.910010050505050TolueneToluene

331.41.410210251515050TrichloroetheneTrichloroethene

331.21.2989849495050ChloroformChloroform

332.22.2959548485050Vinyl chlorideVinyl chloride

nnRSDRSDAvgAvg %%
RecoveryRecovery

AvgAvg Conc.Conc.
((ugug/L)/L)

Spike Conc.Spike Conc.
((ugug/L)/L)

AnalyteAnalyte
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Laboratory #2 Salt Water Performance Spike Summary 

3314.114.19090180180200200AnilineAniline

336.86.8949494941010NitrobenzeneNitrobenzene

3310.410.41091095.45.455NaphthaleneNaphthalene

335.85.892924.64.6551,41,4--DichlorobenzeneDichlorobenzene

3314.214.21031035.25.255DBCPDBCP

3312.412.411511529292525PyridinePyridine

336.96.9163163828250501,41,4--DioxaneDioxane

335.95.998982020202044--MethylMethyl--22--pentanonepentanone

335.35.388884.44.455TolueneToluene

336.56.587874.44.455TrichloroetheneTrichloroethene

334.24.294944.74.755ChloroformChloroform

338.28.283834.24.255Vinyl chlorideVinyl chloride

nnRSDRSDAvgAvg %%
RecoveryRecovery

AvgAvg Conc.Conc.
((ugug/L)/L)

Spike Conc.Spike Conc.
((ugug/L)/L)

AnalyteAnalyte
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Laboratory #1 Glycerol/Water Performance Spike 
Summary 

3315.415.42182182175217510001000AnilineAniline

337.57.572727272100100NitrobenzeneNitrobenzene

332.92.910110151515050NaphthaleneNaphthalene

333.03.0103103515150501,41,4--DichlorobenzeneDichlorobenzene

330.750.75989849495050DBCPDBCP

3331.631.623235858250250PyridinePyridine

3319.219.21471477327325005001,41,4--DioxaneDioxane

331.61.610310320620620020044--MethylMethyl--22--pentanonepentanone

335.15.110110150505050TolueneToluene

334.84.810310351515050TrichloroetheneTrichloroethene

334.14.110110151515050ChloroformChloroform

339.39.310110151515050Vinyl chlorideVinyl chloride

nnRSDRSDAvgAvg %%
RecoveryRecovery

AvgAvg Conc.Conc.
((ugug/L)/L)

Spike Conc.Spike Conc.
((ugug/L)/L)

AnalyteAnalyte
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Laboratory #2 Glycerol/Water Performance Spike 
Summary 

3318.118.1188188376376200200AnilineAniline

3317.617.658585.85.81010NitrobenzeneNitrobenzene

337.97.990904.54.555NaphthaleneNaphthalene

332.92.989894.44.4551,41,4--DichlorobenzeneDichlorobenzene

3318.318.372723.63.655DBCPDBCP

3326.926.9767619192525PyridinePyridine

338.58.5169169848450501,41,4--DioxaneDioxane

337.87.878781616202044--MethylMethyl--22--pentanonepentanone

335.65.696964.84.855TolueneToluene

335.55.587874.44.455TrichloroetheneTrichloroethene

333.13.198984.94.955ChloroformChloroform

336.16.182824.14.155Vinyl chlorideVinyl chloride

nnRSDRSDAvgAvg %%
RecoveryRecovery

AvgAvg Conc.Conc.
((ugug/L)/L)

Spike Conc.Spike Conc.
((ugug/L)/L)

AnalyteAnalyte
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Method 8261 Interlaboratory Study (Cont’d) 

¢¢ Blind Sample AnalysisBlind Sample Analysis
©© Laboratories Were Supplied With Five BlindLaboratories Were Supplied With Five Blind AmpulatedAmpulated

Samples for Replicate Analysis in Both Water and SoilSamples for Replicate Analysis in Both Water and Soil 
MatrixMatrix

©© Each Blind Sample Contained Fifteen TargetEach Blind Sample Contained Fifteen Target AnalytesAnalytes atat 
Various ConcentrationsVarious Concentrations

©© Recoveries Were Compared to Historically BasedRecoveries Were Compared to Historically Based 
Acceptance Limits (HBAL) Database Maintained by QATSAcceptance Limits (HBAL) Database Maintained by QATS

©© Results Indicate That MostResults Indicate That Most AnalytesAnalytes Exhibit ComparableExhibit Comparable 
Recovery and Precision to HBAL StatisticsRecovery and Precision to HBAL Statistics

©© Results Indicate That MostResults Indicate That Most AnalyteAnalyte Recoveries Fall WithinRecoveries Fall Within 
the HBAL Acceptance Limitsthe HBAL Acceptance Limits

©© Blind Soil Spike Analysis Results (Not Presented) areBlind Soil Spike Analysis Results (Not Presented) are 
Comparable to the Blind Water Spike ResultsComparable to the Blind Water Spike Results
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Method 8261 Blind #1 Composite Results Summary 
5 mL Water Samples (n=5) 

NANANRNRNANANRNR9090NN--NitrosodimethylamineNitrosodimethylamine

NANA47.547.5NANA5656940940NN--NitrosodiethylamineNitrosodiethylamine

7.77.79.49.410710710310343431,21,2--DibromoethaneDibromoethane

18.518.59.69.6999910510517517544--MethylMethyl--22--pentanonepentanone

NANA11.411.4NANA95953753751,41,4--DioxaneDioxane

9.69.68.98.910010013213211BenzeneBenzene

10.710.75.55.5979710510548481,11,1--DichloroethaneDichloroethane

20.220.232.532.583831181184545Vinyl ChlorideVinyl Chloride

HBALHBAL
RSDRSD

AvgAvg
RSDRSD

HBALHBAL
% Rec.% Rec.

AvgAvg
% Rec.% Rec.

SpikeSpike
((ugug/L)/L)

TargetTarget AnalyteAnalyte
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Method 8261 Blind #1 Composite Results Summary 
5 mL Water Samples (n=5) (Cont’d) 

26.726.78.08.05656949499HexachlorobutadieneHexachlorobutadiene

17.817.85.35.3707098984545NaphthaleneNaphthalene

12.212.219.019.0104104979711DBCPDBCP

11.711.729.229.2777770709595AcetophenoneAcetophenone

11.211.26.76.79898949412121,41,4--DichlorobenzeneDichlorobenzene

NANA30.230.2NANA1818225225AnilineAniline

NANA10.610.6NANA909013131,2,41,2,4--TrimethylbenzeneTrimethylbenzene

HBALHBAL
RSDRSD

AvgAvg
RSDRSD

HBALHBAL
% Rec.% Rec.

AvgAvg
% Rec.% Rec.

SpikeSpike
((ugug/L)/L)

TargetTarget AnalyteAnalyte
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Method 8261 Blind #2 Composite Results Summary 
5 mL Water Samples (n=5) 

NANA3.53.5NANA3737310310NN--NitrosodimethylamineNitrosodimethylamine

8.58.55.85.8999910310388ChlorobenzeneChlorobenzene

32.832.819.919.9113113112112292922--HexanoneHexanone

NANA151.3151.3NANA154154235235PyridinePyridine

9.89.85.85.899991001001212TolueneToluene

NANA13.613.6NANA10210255551,41,4--DioxaneDioxane

NANA9.49.4NANA1031031818MethylMethyl methacrylatemethacrylate

10.510.53.53.51021021081083535TrichloroetheneTrichloroethene

HBALHBAL
RSDRSD

AvgAvg
RSDRSD

HBALHBAL
% Rec.% Rec.

AvgAvg
% Rec.% Rec.

SpikeSpike
((ugug/L)/L)

TargetTarget AnalyteAnalyte
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Method 8261 Blind #2 Composite Results Summary 
5 mL Water Samples (n=5) (Cont’d) 

17.417.425.525.578781121127878NitrobenzeneNitrobenzene

19.719.713.713.7717182829922--MethylnaphthaleneMethylnaphthalene

12.212.214.114.110410410010055DBCPDBCP

18.018.06.86.8757571717070NN--NitrosoNitroso--didi--nn--propylaminepropylamine

11.011.09.69.69898959512121,1,2,21,1,2,2--TetrachloroethaneTetrachloroethane

13.113.16.26.297971131134545BromoformBromoform

6.56.57.67.682821021023333IsopropylbenzeneIsopropylbenzene

HBALHBAL
RSDRSD

AvgAvg
RSDRSD

HBALHBAL
% Rec.% Rec.

AvgAvg
% Rec.% Rec.

SpikeSpike
((ugug/L)/L)

TargetTarget AnalyteAnalyte
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Method 8261 Blind #3 Composite Results Summary 
5 mL Water Samples (n=5) 

7.77.714.214.210710710710711111,21,2--DibromoethaneDibromoethane

11.011.023.123.1989810510545451,1,2,21,1,2,2--TetrachloroethaneTetrachloroethane

NANA3.93.9NANA32328585NN--NitrosodiethylamineNitrosodiethylamine

11.511.511.011.01001001011012424TetrachloroetheneTetrachloroethene

18.518.520.920.99999118118757544--MethylMethyl--22--pentanonepentanone

NANA7.87.8NANA1111111251251,41,4--DioxaneDioxane

10.510.529.229.210210215415444TrichloroetheneTrichloroethene

20.220.28.38.383831071071515Vinyl chlorideVinyl chloride

HBALHBAL
RSDRSD

AvgAvg
RSDRSD

HBALHBAL
% Rec.% Rec.

AvgAvg
% Rec.% Rec.

SpikeSpike
((ugug/L)/L)

TargetTarget AnalyteAnalyte
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Method 8261 Blind #3 Composite Results Summary 
5 mL Water Samples (n=5) (Cont’d) 

17.817.822.322.370701041042727NaphthaleneNaphthalene

19.719.714.314.37171135135383822--MethylnaphthaleneMethylnaphthalene

12.512.516.516.59797999944441,2,41,2,4--TrichlorobenzeneTrichlorobenzene

17.417.431.631.6787811311399NitrobenzeneNitrobenzene

18.018.019.619.675759090230230NN--NitrosoNitroso--didi--nn--propylaminepropylamine

11.311.344.944.99898127127111,41,4--DichlorobenzeneDichlorobenzene

NANA30.330.3NANA1818800800AnilineAniline

HBALHBAL
RSDRSD

AvgAvg
RSDRSD

HBALHBAL
% Rec.% Rec.

AvgAvg
% Rec.% Rec.

SpikeSpike
((ugug/L)/L)

TargetTarget AnalyteAnalyte
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Method 8261 Blind #4 Composite Results Summary 
5 mL Water Samples (n=5) 

NANA31.631.6NANA2525740740NN--NitrosodimethylamineNitrosodimethylamine

7.77.75.05.01071071141140.50.51,21,2--DibromoethaneDibromoethane

32.932.922.622.6114114115115858522--HexanoneHexanone

NANA101.2101.2NANA2462469595PyridinePyridine

9.89.87.27.299991061064343TolueneToluene

NANA24.024.0NANA660660111,41,4--DioxaneDioxane

NANA11.811.8NANA1081088888MethylMethyl methacrylatemethacrylate

9.69.67.17.11001001011013838BenzeneBenzene

HBALHBAL
RSDRSD

AvgAvg
RSDRSD

HBALHBAL
% Rec.% Rec.

AvgAvg
% Rec.% Rec.

SpikeSpike
((ugug/L)/L)

TargetTarget AnalyteAnalyte
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Method 8261 Blind #4 Composite Results Summary 
5 mL Water Samples (n=5) (Cont’d) 

17.417.421.021.0787892922727NitrobenzeneNitrobenzene

17.817.89.59.5707010310366NaphthaleneNaphthalene

12.212.219.519.51041041161164646DBCPDBCP

11.311.36.86.8989810110138381,41,4--DichlorobenzeneDichlorobenzene

NANA37.837.8NANA2525550550NN--NitrosodiethylamineNitrosodiethylamine

13.113.17.07.0979797971717BromoformBromoform

8.58.57.97.999991061063535ChlorobenzeneChlorobenzene

HBALHBAL
RSDRSD

AvgAvg
RSDRSD

HBALHBAL
% Rec.% Rec.

AvgAvg
% Rec.% Rec.

SpikeSpike
((ugug/L)/L)

TargetTarget AnalyteAnalyte
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Method 8261 Blind #5 Composite Results Summary 
5 mL Water Samples (n=5) 

11.511.57.27.210010099994242TetrachloroetheneTetrachloroethene

6.56.515.715.78282676733IsopropylbenzeneIsopropylbenzene

7.77.70.80.81071079292111,21,2--DibromoethaneDibromoethane

NANA8.18.1NANA31312121PyridinePyridine

9.89.843.943.9999913113111TolueneToluene

18.518.510.010.0999985858844--MethylMethyl--22--pentanonepentanone

NANA24.224.2NANA196196771,41,4--DioxaneDioxane

10.710.79.09.09797102102661,11,1--DichloroethaneDichloroethane

HBALHBAL
RSDRSD

AvgAvg
RSDRSD

HBALHBAL
% Rec.% Rec.

AvgAvg
% Rec.% Rec.

SpikeSpike
((ugug/L)/L)

TargetTarget AnalyteAnalyte
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Method 8261 Blind #5 Composite Results Summary 
5 mL Water Samples (n=5) (Cont’d) 

12.512.58.58.59797949415151,2,41,2,4--TrichlorobenzeneTrichlorobenzene

19.719.717.417.47171134134848422--MethylnaphthaleneMethylnaphthalene

26.726.78.28.2565689893636HexachlorobutadieneHexachlorobutadiene

11.711.714.514.5777748482222AcetophenoneAcetophenone

18.018.039.639.67575107107860860NN--NitrosoNitroso--didi--nn--propylaminepropylamine

NANANRNRNANANRNR6565AnilineAniline

NANA11.911.9NANA959522221,2,41,2,4--TrimethylbenzeneTrimethylbenzene

HBALHBAL
RSDRSD

AvgAvg
RSDRSD

HBALHBAL
% Rec.% Rec.

AvgAvg
% Rec.% Rec.

SpikeSpike
((ugug/L)/L)

TargetTarget AnalyteAnalyte
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Method 8261 Interlaboratory Study (Cont’d) 
¢¢ Method 8261 VDU Study Check Surrogate Recovery SummaryMethod 8261 VDU Study Check Surrogate Recovery Summary

©© Twelve Check Surrogates Used to Monitor Performance ofTwelve Check Surrogates Used to Monitor Performance of 
the Analytical Systemthe Analytical System

©© Recoveries are Calculated in Same Manner as TargetRecoveries are Calculated in Same Manner as Target 
AnalytesAnalytes

©© Check Surrogate Recoveries from Performance Spike andCheck Surrogate Recoveries from Performance Spike and 
Blind Sample Analyses EvaluatedBlind Sample Analyses Evaluated

©© Average Water Sample Recoveries are Between 78 and 111Average Water Sample Recoveries are Between 78 and 111 
PercentPercent

©© Average Soil Sample Recoveries are Between 86 and 106Average Soil Sample Recoveries are Between 86 and 106 
PercentPercent

©© Most RSD Values are Below 20% Indicating Good PrecisionMost RSD Values are Below 20% Indicating Good Precision 
©© No Acceptance Limits in Method 8261No Acceptance Limits in Method 8261 –– CompositeComposite 

InterlaboratoryInterlaboratory Results Can be Used to Create AdvisoryResults Can be Used to Create Advisory 
LimitsLimits
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Interlaboratory Study Check Surrogate Recoveries 
Composite Blind & Performance Spike Water Samples 

23.623.619.619.6838315015053534646NitrobenzeneNitrobenzene--d5d5

7.87.87.77.7999911811882824646NaphthaleneNaphthalene--d8d8

27.727.721.621.6787812912940404646AcetophenoneAcetophenone--d5d5

15.715.717.517.511111116616682824646DecafluorobiphenylDecafluorobiphenyl

61.961.952.252.284841961961.41.44646PyridinePyridine--d5d5

9.19.18.98.9979711311374744646Ethyl acetateEthyl acetate--1313CC

9.59.59.29.2979711011053534646NitromethaneNitromethane--1313CC

4.14.14.04.098981121129292464644--BromofluorobenzeneBromofluorobenzene

6.46.46.56.5101101119119858546461,1,21,1,2--TrichloroethaneTrichloroethane--d3d3

4.14.14.24.2102102109109868646461,21,2--DichloropropaneDichloropropane--d6d6

4.64.64.54.5989812112193934646BenzeneBenzene--d6d6

5.45.44.64.610310312112191914646MethyleneMethylene chloridechloride--d2d2

RSDRSDSDSDAvgAvg %% RecRecMax %Max % RecRecMin %Min % RecRecnnSurrogateSurrogate
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Interlaboratory Study Check Surrogate Recoveries 
Composite Blind & Performance Spike Soil Samples 

34.934.934.334.3989823023054544646NitrobenzeneNitrobenzene--d5d5

11.511.512.212.210610614914986864646NaphthaleneNaphthalene--d8d8

42.642.636.736.7868623823834344646AcetophenoneAcetophenone--d5d5

19.519.520.320.310410416416478784646DecafluorobiphenylDecafluorobiphenyl

62.762.762.462.4999927827824244646PyridinePyridine--d5d5

9.19.19.49.410310313613685854646Ethyl acetateEthyl acetate--1313CC

7.07.06.76.7969611011077774646NitromethaneNitromethane--1313CC

3.23.23.33.31001001091099393464644--BromofluorobenzeneBromofluorobenzene

16.716.717.717.7106106160160777746461,1,21,1,2--TrichloroethaneTrichloroethane--d3d3

5.65.65.75.7103103118118909046461,21,2--DichloropropaneDichloropropane--d6d6

3.03.03.03.0999911011093934646BenzeneBenzene--d6d6

13.013.013.313.310210217617675754646MethyleneMethylene chloridechloride--d2d2

RSDRSDSDSDAvgAvg %% RecRecMax %Max % RecRecMin %Min % RecRecnnSurrogateSurrogate
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Method 8261 Interlaboratory Study Summary 

¢¢ Preliminary Results Indicate:Preliminary Results Indicate:
©© Acceptable Precision for Initial Calibration Analysis WithAcceptable Precision for Initial Calibration Analysis With 

RSD Values for Most Compounds Within Method CriteriaRSD Values for Most Compounds Within Method Criteria
©© Acceptable Precision for CCV Analysis With PercentAcceptable Precision for CCV Analysis With Percent 

Difference Values for Most Compounds Within MethodDifference Values for Most Compounds Within Method 
CriteriaCriteria

©© AcceptableAcceptable MDLsMDLs With Most Compound MDL Values BelowWith Most Compound MDL Values Below 
11 ugug/L (ppb)/L (ppb)

©© Acceptable Recovery and Precision in Performance SpikeAcceptable Recovery and Precision in Performance Spike 
Analysis Using Various MatricesAnalysis Using Various Matrices

©© Acceptable Recovery and Precision of Blind SampleAcceptable Recovery and Precision of Blind Sample 
AnalytesAnalytes Compared to HBAL StatisticsCompared to HBAL Statistics 
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Method 8261 Interlaboratory Study Summary 

¢¢ Results from Two Additional Laboratories Will beResults from Two Additional Laboratories Will be 
Processed to Help Evaluate Method andProcessed to Help Evaluate Method and 
InstrumentationInstrumentation

¢¢ Applicability to CLPApplicability to CLP
©© Method 8261 May be Included for NonMethod 8261 May be Included for Non--Routine CLPRoutine CLP 

Analysis in Near FutureAnalysis in Near Future
©© Method 8261 May be Included as the CLP Expands BeyondMethod 8261 May be Included as the CLP Expands Beyond 

the Realm of Superfundthe Realm of Superfund
©© Method 8261 May be Included as the CLP ContinuallyMethod 8261 May be Included as the CLP Continually 

Reviews the Needs of the USEPA RegionsReviews the Needs of the USEPA Regions 
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Vacuum Distillation Unit Interlaboratory Study 
Evaluation 
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